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(54) UGHT INTENSITY DISTRIBUTION DETECTION DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the intensity 
distribution of laser beams at a measurement region 
where particles pass. 

SOLUTION: A detection device is provided with a flow 
cell 1 that is formed by a transparent member so that it 
is flexed, a laser light source 2 for forming a 
measurement region M by applying laser beams La to a 
channel 1 a of the flow cell 1 . a condensation optical 
system 3 that has a light axis being matched to the 
center axis of the channel la and condenses scattered 
light Ls of a particle being generated by the 
measurement region M, a light detection means 4 
consisting of three optoelectric conversion elements 4a, 
4b, and 4c for receiving the scattered light Ls being 
condensed by the condensation optical system 3. peak 
value detection means 6a, 6b, and 6c for detecting peak 
values of the output voltage of the three optoelectric 
conversion elements 4a. 4b, and 4c, and a position 
detection means 7 for comparing the output signals of 

the peak value detection means and outputting the passage position information of the 
measurement region M where the particle passed and the scattered light intensity data of 
particles. 
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# M X - y ;P S « r -5 «i ^ « « ai ¥ & 7 e « « . 

[ 0 0 2 3 ] S^1t^^tfl¥g:7 tt, 7 a iilBIt 

a? 7 b A, iftrmn^ ? a\zi3\,^x. 'a<d (d 
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^UT, 3ffl<D^mietftSR^4 a. 4b, 4 c 35^ 6 
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1 0 0 2 5 1 9tr. «jfi«^*«. H3j:^ras««M 
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Lsa)X;J^'yhS«, 05 (a) Ic^-TOz^Jc, ^tMSg 
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^3ta«ft3i5^4 a, 4b. 4c(3!)iai:^ 
(^^ t tSffiE \t. 0 5 (b) ic^r 

ct ^ & * . 

[ 0 0 2 8 1 fiP^. 5tffi^Jft^^4 aC!)*dtSI^«g«M 
© — fiflBM s **<5«fra© W (I^PQ t 3]&) 61^119 t 4) \Z 
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(a) \z^-rxz>\z. 4 0i^i^<D^ 

n^^M^ 4 c (D^h-izmn^. z,<Dtt. ^^n^mm 
^4a. 4b. 4 c <Dmi)ikm (mm t tm.&E t(om 

^ ) \t. 0 6 ( b ) 3^ -r J; ^ 5 . 
( 0 0 3 0 1 m-^. 4 c C!)**tS!l^f||i^M 



( 4 ) 4tg8¥ll-211651 

Ote^gPM s ^W?^^<Dm (^ra t 33&^e^ra t 4) IC 

jBE (e-i:7fiSEc) £l±i:/jU. flfe0^tm^^^^4 a. 
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( 0 0 3 1 ) Mt, gJp^^*t, 0 3 IC^TSS^figi^M 

LsCOXif?.yhSti. 07 (a) iC^fOz^lC, ^tflS 
l&^^4 at)tll^ift^^4b<7)^|iL|3ifc;5t:pTSn 
10 5. COtt. ^^n$^^m^4 SL, 4b. 4c©tti:^ 

«t3^ (mm t tnBE t(omm a. 07 (b) i^^r 

X'd^zU^. 

( 0 0 3 2] ai^. 3tm^^3g^4 a. 4bd«filSiS« 

^zMT^r^mmn^omu^ytL s 

€JE (t:-^^«iEa. Eb) ^mtV. yt^^^m^4 

c itty -i x\zj&cftf^u^}vm& i\^-^mEc) 
( 0 0 3 3 1 mu\z. mmi&^ti^. ^ s iz^rm^^in. 

T, a*Pe^lC J;5lS[ajtL s cr)X;|5y h S tt, 08 

(a) »c^-rj:-5tc, ^n.^^m^4 b t^mm^m^ 

4 c O^^lZ^Tzt^^X^n^. ZOtt. *3t®Sgtft 
m=F42i, 4b. 4cOtfl^fe0 (l^ra t t®fl£E to 

ti, 08 (b) \Z^r^O\ZU^. 
(00341 ai"&,3tm^lft3g^4b. 4c t^'SA^mi^L 
U(D^m^Um^h^nf^(D^ (l^^ t S^^ t 6) 

Kffiis-r^SJptt^oittajtL s tc«i;fcB&/t;p;^ttflr> 

€ff (e-^itEb. Ec) tm:^u, tftn.^^m'f'4 

30 a «y >r XlCJ5i;fcll&^'>c;H|jE (tr-i?fi&Ea) 
. ( 0 0 3 5 1 ^UT, «i^flt«ttm^a7Ttt, 0 4 

(a) \z^-r^o\z. ^^(0itn.tt^m^4h(r>h^\z7. 

lg^ 4 bOtf-ir^jBEE b IC "T 5 3t t gift ^ 4 aO 
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ab-S^i^. it E a /E b t bxatilfn (Ea/Eb^ 
0 ) ©fiSSa^ U, 7 b 

(0036) ^^c.^#g57a»r*JViT, 

40 4 b©lf-i^mffiEbl::j*-r^3tmSJft^^4c<Dlf- 
i^mflEE c OitE c/E b $SI[#L-. Ec<Eb-C*S 
ttE c /E b t LTSK-en ( E c / E b % 0 ) 

©^gsrai:^^, E<aa5 7 b icEitT-s. hj^, ?s#a57 

al343tf^T, )t€^ft^^4a. 4b. 4cOm:^€ffi 
Ea. Eb. Ec©» (Ea + Eb + Ec) *?RfiEb, 

1. 0 ^ isiigp 7 b tciEtt-r 
(00371 ^tz. nf-mmi^m^WLi x\t. 05 

(a) iC^rJz^lC, "-®®3t®^tft3fl^4 a ©;«»L|;:x 
# h S 3&t^nfc«^, tft^S 7 a IC* V>T, 5t€^tft 
50 3R^4bOtr-irlffiE b i:3t-r5JtS«iftiR^4 a© 
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tf-i^mffiE a<7>itin!FE b*?a^U. Ea>EbT 
*S:6^e>. itE a / E b tLXi¥^iz±^tSim (Ea/ 

[0038] t^^lC, yt^^mm=F^ b 0^-i7n&E 
b JC^-r«5tm^ift«^ 4 cCDtr-tJ^miEEcWttlEc 
/Eb^JRHl/, E c *5E bT*S*>6, Hi E a / E b 
tUTttl (Ea/Eb5:fl) CD«ftffi:^t, Clftffi 7 
b tcEiS-r^.. Mtc, iSlltSB 7 a r::*5 V^T, >tmStft5Sl 
^4a, 4b, 4c<om;^mffiEa, Eb, E c OfP 

<Ea + Eb + Ec) 0. 2*E1S 

95 7 b cieia-r^. 

[0039] Sfc. «lt^«ffi«^ai#a7T«, 36 
(a) iC^-rJz^C^ <fittCD3t««ttSR^4 c ©^tx 
#y b S*t3Snfc«^, «39Ca5 7 a KiJViT, 3t««tft 
^^4b©tr-^«JBEEbt;:^-r*3t€^«i*^4aO 
tr-i^mffiE aOltE a/E b ^|g#L/. Ea^EbT 

itE a/E b t trt^ 1 (Ea/Eb^l) 
0^$tb^t, Eli:S5 7 b irffiltT^, 
[ 0 0 4 0 1 l^«JC, :^fl^lft^^4 b ©e-i^mffiE 
b fc»-r53t®«lft3R^ 4 c <D t;-i?«JEEE c OlfcE c 
/EbS:SI©b, E c > E b T^Sd^ , it E c / E b 
t l.T*Sfc:*:€r (Ec/Eb^oo) $ffl:^u, la 
figs 7 b tfiB«-rs. HIC, iS^ffi 7 a tc;fcv>T, 3t® 
!eift3Sl'F4a, 4b, 4 c O tti ^ ttEE E a . Eb, Ec 
©fa (Ea + Eb + Ec) ^StJJtU, «jt«, 0. 2& 
S1i35 7 b (w^13-r'&. 

[0 0 4 1 ] e^««tftm#a 7 Ttt, h7 

(a) ir^-rct-^tC, 3tm^tft5g^4 a 

a7afC*»riT> )t««Jfe5(5^4 b © tf-^S^mflEE b 
«-rS3t««lft«^ 4 a©t:-5^«£EEa©tt;Ea/E 

b$:SC#U, Ea%EbT*^)5>&, ttEa/Ebtt 
T|5) 1 (E a / E b % 1 ) ©iil&m^ 7 b 

[ 0 0 4 2 ] mm\Z. ?^^gl6?S^4 b © t^-^®JEE 

b ti3t*'r*)tm^ifei!i^4 c©tr-i7mffiEc©H:Ec 

/Eh^lSiWly. E c <E b -Cfe^*^ & , ttE c /E b 
tUXati-en (Ec/Eb4?0) ©«€tfi:^l^» Sig 

as 7 b fcEis-r?.. MIC, 7 a jc:fev^T, itms 

^m'f-4a, 4b. 4c©m:^m£Ea, Eb. Ec© 
fd (Ea + Eb + Ec) « 0 . 7 5 ^ 

Eli® 7 b icsfg-r^c 

[ 0 0 4 3 ] ^fc. et^t^aS^m^S 7 -Ctt, 0 8 
(a) C^rJ:5ll, ?t«glft3fl^4 b t>£««lft«^ 
4 c©%|f.|rx#y h S*5*fc*«oTStlZJ:«^, 

^5 7 a I.^T, ^€^f^ 1^ ^ 4 b © tT - E b 

5t*-r-53tm^^^^4 a©tf-^7mEE a©ltEa/E 
b^WHU, E a<E bT*S*>e», it E a / E b t b 
TfJti-tfn (Ec/Ebi^O) ©<iS*ai^b, EttSR7 
bicKtS-tS. 
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[ 0 0 4 4 ] l^«lc7lfem^^58^4b©e-i7®JEE 

b \zttt^ytnm^m'^4 c©i^-i'iiffiEc©itEc 

/Eb^fe«SCL, E c fcf E b T* -5*^ 6 , it E c / E b 
tLXUfil iE c /Eh^ 1) om^iHilLs B^^7 
b irEftT^. MIC, Sl^fiR 7 a IC*3 1^T, 3tm^tft5R 
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(tai 7 b icsit-r 

[ 0 0 4 5 ] u^. ^mtr^^&\t. ytm^iSkm=f4 

10 b©i;-4r«ffiEba^1.©te©3t««tft«^ 4 a. 4c 

©t^-i?€ffiEa. EcTfectVib, ^it^tf-^Uffi 
©ft (Ea + Eb + Ec) Tt)<i;l^. ©li, ^t^^^jg 
^4a. 4b. 4 c (D\f-^m&<Dll^MmX\tf3.< . £ 
mmjBEC:»'r*$>t««ift3!l^4 a. 4b. 4c©tr- 
^®E©tfc (IH^) A^^gJ^Sfc^lCi-Sffca^L s ©X 

Ji^y h s©ttis$^je>s:^*t?6ffi3&tjaiv^j5i6i-e*'5. 

[ 0 0 4 6 ] a±©<fc5ft 5jaO©«'&K^lriT, B9 
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20 «£oT, Mfi^itim'f 4 bokn-'i^nBEhizn'r 

«3t«|glftSR^4 a©e-i^«EEE a©itE a/Eb 

^m«tft5!i^4 b©tf-^^taEE b ic»-rs^€^ 

Jft^^4c©t:-i^®ffiEc©itEc/EbAt^).^.n 
tf, -tns t^lS-r^ffl^^EE©!!! (Ea + Eb + E 

c) ^^^ctcio, i/--tf3tL a snrv^i 
an ^ ffi « M © w - tf it ^ s i£ 3£ tt w t » <& ;i 1 -c 

( 0 0 4 7 ] ^fc, ±iBUfc 5 jao©aja/^3^->a5t 

3t€^ift*^ 4 a t)tllSlftsg^4 b©it#X(t3t 

30 mig^i^T4 b t)tms«iifeT4 c ©^i?iir;^3j?y h s 

d« <f T ft < * *t ^ X S n -5 J: -5 ni: W « « « M © ft » 

*ffiiauf^«^'c*oTt,, ^€^m*^4b©e-^ 

mffiE b lCjt*-r*>tmS»*^4 a©lf-^mffiEa© 

«:Ea/Ebi:,3t««lft38l^4b©tr-^r«ffiEblc 

«r^itmtElftlR^4c©t;-i7||ffiEc©itEc/'E 

b;6t^*^n«, itE a /E b ©« tit E c /E b ©ffiS 

S^^ffi#Mr-7^;HC^TttJ6-5 C t IC ct 0 » -ttlS 

IC»j6r'5m^m£E©ld (Ea+Eb + Ec) 

t, U-1f3tL a AtRgSt;^ nTViSS!l^fS«M©U-1f 

[ 0 0 4 8 ] ^!^m<om2 <Dmmomu\z^^^^si^ 

^^mikm^t. 0iOlc^rJ;-5(c, :7D-'fe;ni, 
W-1f^« 1 2. 1 3* ^^m^B^l 4 1lXX 
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50 saKiia©^'iD«i(x;^(Ri)i:mii[ftY-z¥ie$0 
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COO 5 3] n'Fmm^m^^i ? \t. si^i^i 7at 

^ISaS 1 7 b Sffi;!, ^trS^ffaS l ? a C:6ViT, t!- 
^m^mm^l 6 ei, 16b. 1 6 c ;!)t*itm UyS: 
ffiE.i. En, Ell, Ell. Ell ©^'3&> er — 

L.T(aot^-^«i tCDit (E,,/E,i> E,i/E,,- 

"•) ^mnb. ^<DtB^^^^^ 1 7 bicEii-r<&. h 

tC» miitflS 17aC*JV»T, tf-i^fflE... E.i. 
Ell. Ell. EttCDfll ( E.I + E .1 + E.I + Ell + 

+ Eii) ^mwiy. m^\t. 1. o^sitasTbK: 

[ 0 0 5 4 3 UT, «^«f«tftai#a 1 7 IC:feV^T, 
X#yhS75t. S^SO^tm^JftsR^Dii. D.«. D.i, 
D... Dili's -feSViCBIg^t-S^tt. #ll^tf3t« 

03t«glft3R^D. , , D,i, D.I. Dm, D»i©5 

4iaa)^m^^lS^D.,, D... Dii. Dii(0n-:^6R 
;^i^-r ^ 3Sfi k: i^n 6 J: ^ ^@tgt M (pSSft ^ Slig U 

( 0 0 5 5 1 1 7 a fc^feV^T. If-i^ttlft 

m¥&16a. 16b. 1 6 c *t^m tfctr-i'^il 

El,. E . , . E.I. Ell. E , I 0 »f ^ g t> :^ # 

^-^m^MHiy. ^-OJS^^EItm 1 7 b iCStil/T 

CO 0 5 6] PAJc<D^^\zmf$.\.rz:^mm(of^2 (omm 
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D... D.I. D.I. Dii. DitOmi)^ff^\tU^fl 

[ 0 0 5 7 ) Wiltf, ja^7&«3tttHi¥© 1 40it>T3tm 
jg-r-St. t^-i?ffie^ai#g 1 6 a , 16b. 16ctt 

Ufc^tm^^^^Dii. D.I. D.i. Dii. Dii© 

10 ( 0 0 5 8 ] M3£ffi«M©l/-if 

( 0 0 5 9 ] fi£oT, 3t€^lfe38^ D.I© tf-i?fi[ El. 

Ell. E,,/Eii ) *«^*^n«, 

20 c til J: 0 . u-if)tL a d^ggst ^nr 

t > S iai 3£ HR « M (D W - if 3t ^ m ^i- £ ^ tt « ( w » s ;i fc 
[ 0 0 6 0 ] :^^m(Dm 3 <D^m(OmU\zWi^yt^&^ 

^^m^m\t. H 1 1 ic^-r J:^ R:, 7n--fe^ 2 i , 

^-•tf^®22, m^)t^5^23, h^'>:/20, 3t€ 

^tfesg^rw-r 2 4&?:^«iiiss2 5 A^^rits. 

[ 0 0 6 1 ] 7n--fe;i.2 1 tt, atBWWA^eritO, Bf 
j£&$a)ia»9SE»2 1 a (y:;^!^) 
tt> 7D--fe;V2 1 co»f®j^4)ttt^^?^ttt bxv^s. 
30 m^0^dO(tlgt^&2 1 a &^(tfc3i It^^2 

[ 0 0 6 2] U-ir^S22tt, 7P--fe;l'2 1 COiit» 
SS»2 1 aflDgf^Wfi^rd^-lf^tL a€K»tTm» 

|p]) titl9«tl&2 1a (Y;^rRl) tt^Ubxt^^. 
C 0 0 6 3 ] 2 3 tt, U-lf^S2 2 ©3t«l 

(0 0 6 4) 3tttSiftl8^7P'^ 2 4tt. 3fl©3t«« 
^1^9^243. 24b, 2 4 c ;&>efi);D. 
yt^^^2 3(Dyt^ (X:^|pl) ICSST. 
ittt (Y;^Ir1) i:W-1f^«l (X^lRj) llSiSJS: Z:&|Rl 
ItRft UTta^tSnri^-S. 2 4 a, 24 

b. 2 4 c Ji> fei^A«SHi5£^^M£ajg-rSSt5S-r5 

( 0 0 6 5 1 ^3tit¥3K2 3 <D3^«lJ:lceB-r<5 h 7 
:/20H, U-"»fJtjg2 2fl!)3tiS^tL a35<ii[ilE, 

50 iftig^ r w-r 2 4 icASt-r^o^Ejb-rs. unirj; 




( 7 ) 



•r^[!.1»C 3©<D)tm«tft5R^ 2 4 a . 24b. 2 4 c At 
^>!rai:/7-r^mE<^)tr-i7^ (A^I/XS) Ea. Eb. 
E c * tftffir^ tf-i^M^tlj^ S 2 6 a , 26b. 26 

© 2 7 i)^^^^. 

[00671 St^1S««fem¥©27tt, aS[ffl27ai: 
IBfiS(27b$ffi^, j^rm^SS 2 7 aK::^V)r. 10 

(1) rjm (3) cDMStgia^ff -toDjs^&eisa 
2 7 b jriaisuT, n'^mn0mf'-^)v^i^ai'r^, 

(1) tr- i5^<ii^ai¥© 2 6 b ©to :^®ffiE b tc^^i-* 

t;-^'filttW#a2 6 a<OtH^«JEEEa®itEa/Eb 

(2) tr-i^flitftai¥ift2 6 bom^mffiE b c^^-r* 

t;-5'»ttiil¥a26c©a:^m£EEc©itEc/Eb 

(3) tr-^<a«^Hi^©26a, 26b, 26c<oai:^ 
€ffEa. Eb. Ec©?n (Ea+Eb + EcJ ^jftSt 20 

[ 0 0 6 8 ] e4±<^<i:ajI«5fiJcl./t*55Wom3(Z)^J6 
© }^ ^ )t 3fi a 4^ fife m ^ g O ffl (;: t? V i T SI W t 

«£2ft«'3'24a. 24b. 2 4 c U ^ ttffi^ tt «t ^ ;^ t» 

OtJi^.^eUT, 3ffl0^t€^Jft3R^2 4 a, 24 

b. 2 4 c 6filt^3tmS8i*^r K 2 4 30 

[ 0 0 6 9 ] SJPta^j&t, 0 1 2 

Lsfir);^3)«^hS(l« HI 3 <a) ic^-rj:^tr. 
SlftSR'T'rU'f 2 4©t|>^©%«£iftft'?'2 4b©^K: 

24a. 24b. 2 4 c ©m:/j«J^ t tmffiE t 

om^) Hi 3 (b) t;:j^-r J: a 

[0070] mt>. ytm.^^m^2 4b(D^ifim^^iA 

BE (e-i^«iEb) SW^t, te©>£«fi»«^24 
a. 2 4 c XtCJ&i;fcttl/'>C;Htff (e-47«E 

a, Ec) U*^ai^L;;5:t>. 

[ 0 0 7 1 ] ©Jpe^^t, a 1 2 c:^-rs!S<s« 

^tLsOXsJ^yhStt, 014 (a) JI^T <fc "5 C» 3t 
m^lft5ll^7^-f2 4 ©-«©^mSlft5R?' 2 4 a©* 

iF24a. 24b. 2 4 c © m :^ % ^ ( 1^ ^ t & € J£ E 50 
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t©K«) 01 ^(b) \Z^-tX'^\ZtS.Z>. 
( 0 0 7 2 ] itHSftSR^ 2 4 a ©;!^.*tS!l3£®«E 

M©-«SSM s «:»SI^K©ra (i^ra t 3*^ 61^1^ t 4) 

iriii§-r^»©jpe^©»a^L s icic;i;itif&/tji.x«t© 

(fcf-i^fiaEa) i&m:^U, te©)t®Stft5R^ 2 4 
b. 2 4 c}:i.J -i X\ZfL.CtLtt^U-<)Vm.B i^-^^E 
b. Ec) l/*^ai*U;ili. 

[0073] m&\Z. Slp^i^*^ Hl2lC^-rS!l^fil 
<$M©<&$SaSMs (-«ffiM s ^^^©fi[@) ^Mr^-r 
5«^T, SlSie^K:4:«aa3fltL s ©;i^3^y h S li, 
ai5 (a) C^r«fc'5t,3t«^lft36^r^>f24© 

fib«©)t«ig^«^ 2 4 c ©;5i^icisn, 

r^. C©t^, ^^tm^JftsRT 2 4 a . 24b. 24 

c©m^tt^ (i^n t ^«j£E £:©n«i) ei 1 5 

(b) fc^-Tiatrjis. 

[ 0 0 7 4 1 ai-S, 3tm«lft«^2 4 c ©*AtSl3£<S«t 
M©«&«^M s $«^l^^©^ (Nr^ t Si^^ei^RI t 4) 

a. Eb) U3&^m:f7LftV). 

[ 0 0 7 5 ] MIC. a 1 2 H*Tfil3£®« 

M©-fti&Mm*fiig-r*«^T, mmu^\z^^nn. 

s OX^v h S\t. mi 6 (a) Ci^r J: 5 \Z. ^ 
l|^tft«^2 4a t^tm^lft*^ 2 4b©iit#IC*fc*t 

^Tsn, ^Ri:^iFitSPft-r*. c:©t$, 

5l5^24a. 24b. 24c©a*ft» (W|Sltt«£E 
E^©HIR) 816 <b) lC^-r<k ^ iCftd. 
[ 0 0 7 6 1 ai"^. 2 4 a . 24b*tg!|^ 

®lliM©-Sg&Mm€r**I^©©^ (l^^tSA^e^K 

t6) K:ffi)a-r*««e^©aa3tL s ic^scfctt/'^jp 

X«©mBE (t!-^#[Ea. Eb) &m:f3l/. 3tm^tft 
*^2 4 c tty -f XlCJSUfcttW'^^l'mBE (K-i^fflE 
C ) l/3&»tH^ bttVi. 

[ 0 0 7 7 ] ^m^. 9mn=Fifl. a i 2 tci^t-ti^iiR 

«M©flb«KMm (-SKMmt^Sft;©^®) ^ffiSf 

gttlSi^»C J;$aa3tL s ©XJt^-y h S tt, 
0 17 (a) »C^-r A PC, 3t««lftlR^ 2 4 b t^m 

g«l3tl^2 4 c ©iilftic*fc*toT]Sn, ^W:^rfi]l::^ 

mr^. ZLOtt. 2 4 a. 2 4 b. 2 

4 c ©aj^tt^ (i^ra t a:Q£E &©R«^) (t, H 1 7 

(b) \z7Pi-r^^\ztt^. 

[ 0 0 7 8 ] H]^, 2 4 b . 2 4 cii^m^ 

^^M©i&ige»Mm$^^^^©^ <i^^ t S;&'6I^@ 

1 6) icajs-r«€ime^©aa3tL s 
xt^©tffi (fcr-i!7<iEb. Ec) ^mijv. tftn^^ 
*^2 4 a »4y (e-i/«iE 
a ) b^Vi. 

(00 791 ^UT,. ia^1S«lfifeffl#e27-Ctt, Hi 
3 (a) iC^-TJiai:, 1'*©3t©^JfeSg^ 2 4 b ©* 
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n^^m=f 2 4 b 0) \:^- n.^E b \zn-r ^^m^mn 

^2 4 aCDtr-i^mKE aCOltE a/E b*m#U» E 
a<EbT&5*i^* JtE a/E b t t TS«-i?n (E 
a/Eb^O) ©fii*m/3b, 2 7b tEitr 

[ 0 0 8 0 ] ^ft. tS^iCas 2 7 a (C;&l)T, ^^Sif^llS 
^24bO!)bf-i^mffiEb t**-rsJt«^lftSR9^2 4 c 
(7) tr- ^^mBE E c <^ttE c /E b Ec<Eb 
Tfe^Ti^e. it E c /E b t UTStilfD (Ec/Eb 10 
^0) <3!)«*W^L, EiSaS 2 7 b fcEtt-r*. Hlw, 
Sl#g|5 2 7 a fCiJV^T, ^tmSI^II^ 2 4 a . 24b. 
24c©W:^i|EEa. Eb. Ec<D?P (Ea + Eb + 
Ec) $t»9b. 1. 0 $8BttS(2 7 b rcEH 

t 0 0 8 1 ] if ffi^m^g: 2 7 T«, 0 14 

(a) \Z^r^o\Z. -i^<Dytn^^^^ 2 4 a0^\Z 

i£^s^^24botr-i7mffiEb (r«-r 

2 4 a CO fcf- mffi E a Oit E a /E b ^?^[# L/, Ea 20 
>E bT&-5 35^5. JtE a/Eb tbT*«t;:^€rViffi 
(Ea/Eb^^oo) eift«S2 7 b CIEttT 

[ 0 0 8 2 ] it«^tft3R^2 4 b«) tr-;^«ffi 

Ebl;:**r-5Jt«IEtft*^24c®e-i^mffiEc®tt: 

Ec/Eb^ilC^U, Ec=Eb-e*5*ie. itE a / 
Eb tLxm I (Ea/Eb^l) CO^I&Wi^L/. Sit 

a527biciEttr5. SIC, ta[JSEa2 7 a ic^ir^r, 3t 

m^^58^24a. 24b. 24cOa^mffiEa. E 
b, Ec©ft (Ea + Eb + Ec) ^jS^U, m^\t. 30 
0 . 2 ^fR^U2 7 b tCffittT*. 
10083] m^ft^^m#@:2 7Ttt, H15 

(a) (C^Tct^iC, (^t^<D9t^^^m=f 2 4 c 0i^\Z 
7.^y h Si)^mnrzm'^. 2 7 a IC^SViT, ^11 

SttSR^ 2 4 bflDt:-5^«ff EbC^JTS^tmSttlR^ 
2 4 a (7) tf- ^7 mm E a <7)tfc E a /E b L/. Ea 

^Eb-C^^d^e., itEa/EbtUTttl (Ea/E 
bs,i) ©«^ffl^b. E1fta52 7 b ICE«T*. 

C0084] mm\z. )'ea^^^^24b<De-^mff 
Eblc^^T-5^t!^^ft?^^24c © tr-i^mjEEE c ©it 40 

Ec/Eb&i^iLt. E c > E b t?** 3&» 6 , itE c / 
E b t UT*»ir;*:^Vifi[ (Ec/Eb^^oo) $Hi^ 
L, S1i^2 7bJCfE1tTS, Mir. l^nU 2 7 a\Zii 
V^T, 2 4 a . 24b. 24cOm:^l0b 

Ea. Eb. Ec<Z)fP (Ea+Eb + Ec) *fi^^b* 

0. 2 ^laitgP 2 7 b llSitl"^. 
[0085] !K[^<^«^tfi^e27Ttt, S16 

(a) C^-rJ:^lC, ^e^iftlR^ 2 4 a t)t««tftlR 
^2 4b<OiSlSLICX3n^hS*«*fc3&«oT3infc«^* 
^§[^2 7 a IC^^^T, Jtmig^S^a 4 b(Oli-i^m 50 
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flEEbtC5C*-r^3tmSlft^^24 atOtr-ii^mffiEa© 
itEa/Eb^mgtU, Ea^EbTfe-S^^e., itEa 
/EbtLTt^l (Ea/Eb=l) ©ffi$m:/3t. S 
2 7 b »CfB{iTS. 
[ 0 0 8 6 1 l^mir, )tm^m5^^ 2 4 b<7) tr-^€ff 
EblC^*-r<&)tll^»^^24c(0e-i7f|ffiEc®tt: 
Ec/Eb*jgfft, Ec<EbTSS*i6, Jt E c / 
EbtUxetiifn (Ec/Eb^O) 
SigeU 2 7 b ICSit-r -5. HJC, 2 7 a iC^Vi 

T. a^m^tftJI^ 2 4 a , 24b. 2 4 c CD tfl :^ E 

a. Eb. EcOft (Ea + Eb + Ec) b, «^ 
A«> 0. 7 5 ^riEftSJ 2 7 b icSM-r ^. 

[ 0 0 8 7 ] n^mm^ti^^&2 7 -en, a 1 7 
(a) fc^fcfc^ic. ytmf^^m^2 4ht^n^^^^ 

i^^SU 2 7 a V^T, ^fl S^tftlS^ 2 4 b <0 tT- ^ € 
JEE b lc:^*-r*3tffi^tt^^ 2 4a<Dfcr-i^«BEEa<0 
W:Ea/Eb*«»b/ E a<EbT««*i6, it E a 
/EbtbTK^-en (Ec/EbifO) ©ttSffl:^ 

lEiagp 2 7 b iciait-r * . 

[ 0 0 8 8 ] 3t««Si«^ 2 4 b© tr-4^«ffi 

E b ICjJ-r 24c<7)tr-i^mBEEcOtt: 
Ec/Eb&SI#U, Ec^EbT***^6, JtEc/ 
EbtbTWl (E c /E b *5 1 ) CDtt^&m^ Ett 
as 2 7 b CEtt-r*. SC, SJ^a 2 7 a tC43 ViT, 3t 
€^8i3g?'24a. 24b. 2 4 c 0 Hi ;^ HflE E a . E 

b. Ec<7)?P (Ea + Eb + Ec) SrSI^U, 
0. 7 5 SE«a52 7 b tCEIft-r^. 

[ 0 0 8 9 ] ;^*5, SJpt-r^MffiJt. ^t€^lfe5g^2 

4bot:-tj7«jEE b&.i^om(o%n^^^^'^ 24 a. 

2 4 c cotr-i^mffiE a, EcTfe<t:Vib, *fc*t:- 

^n&OHa (Ea+Eb + Ec) T? <t . gtt, )t€ 
^Jft^^24a. 24b, 2 4 c © tT - 5^ mffi Olfe^J^S 
Ttt?a:<, SJp®£ElCj^-r^#^t2g|ftlg^2 4 a. 2 
4b. 2 4 c © tr-i^«ffiOlt («^) Jd^^fime^c 

g e T * S • 
[00 90] &.±(D^^i3i 5 fflO 0«'&»CO ViT, B9 

^tftll^ 2 4 bOD hf-^r^ffi E b t Ufc«^<De^ Itffi 

b0tr-^€BEEb K^f <&at««ift3R^2 4 aC^)tr- 
^? m£E E a © it E a / E b t , 3tfl^ftlg^ 2 4 b O br 

-i^mffiE b ic^j-r-s^tm^^^^ 24c(Dtf-i7mffi 
E c ©itE c /E b d^^j-A^na, -ene tr^jjsTsai* 

€JE©ft (Ea + Eb+Ec) S: ^ ^ d t IC J: 0 , 

[ 0 0 9 1 ] Sfc, JiffiUfc 5iffiO Oiti§A^->a^1' 
^n^^mil' 2 4 a t^n^^m^ 2 4 bO^^X 



t(9) 
15 
IS^3g^ 2 4 c (Dj^^li;^ 

OltEa/Ebt. ^m^lft3&^2 4 ba)t!-;^€ff E 
b iC^tf^^tm^lftlg^ 2 4c©e-i7mffiEcOltE 
c /E b]0<^)"36^n«, itE a/E b 0« tHlE c /E b 

^n^fC*tJtNr^ai:^mfiE<0|a (Ea + Eb+Ec) & 

- -tf 3t 91 a * Sr 3£ tt W » ^ C 1 T t « . 
[0092] ±JE<0%e8<D^J6<DJ^Jgl::PB^ 

[0093] Sfe, 7O--fc:;KOWfffi0ttttT, ±JE 20 

t) <D T <t . 
[ 0 0 9 4] 

[ 0 0 9 5] i(i:ft]S2 iz^^Hmit^nift. yt^mitv 
t^mj&vtimnio^mii^^ . mi^mtAoyt^m^^^m so 

[0096] m^^3K:l^^!%W(rJ;n(f. ^^SSS^b 

fcjii3tfs«*aarse^<z)Sta^®^5^^a:^<oSE^ 

[0 0 9 7] m^m4 \z^^^m\zxti\t. ^t^^wu 
fc«!5£ffi«*aar*e^a)ita3t^ft4^^^:^-©e[^ 

[0098]gS^^5lc:fi^^^WII<fcn«, ^tSrmStl/ 40 

fc«fls®«*aar^«i^<oS[a3tsisfj'* 

^ ^ ^ T # ^ • 

[g@(9iis#;^g;i^] 

[01] :^^mom I (D^^(of^m\t^^yt^ii5^mtk 
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[02] 0 1 C:feJt'5 U-1f UfcSl3eia«a>3F 
»r1S0 

[03] 0 1 U-tJ^^t^ffifitUfciaSfil^tDtt 



[04] 0 1 tistt-s^te^MsR^r u>r oS^ttSi 
(a) fc-to (b) *7R*r0 

[05] 0 nc*5tt^3tm^ift3R^ r i-^ (ositttis 
(a) t^<Dtt<f>mfj^f& (b) &3^'r0 

[06] 0 1 C:B(t«)£ttlSlft3R?'7P'f C!>S%^|g 

(a) t^oti^omijmm (b) sw-r0 

[071 0 1 lCi3Jt<5^€S?ift5l^7 U-r 
(a) t tcom^^JJ^ (b) S:^-r0 

[08] 0 1 c^Mt^^tm^tftsR^TP-f oa>t«!g 

<a) t^O t^<Dm:f3«:?^ (b) &^t"0 

[09] ia[^«f«#sax-:/;u^r0 

[0 10] *%9l«>»2 0!)|ltfia>fi^|g(cfi&«^%ft^« 

^m^i3<z>ffi^0 

(0 1 2] 0 1 1 K*»t* u-^^^mfttvitmmm^ 
[01 31 01 nz^n^^m^^m^ru^ o^^HK 

tS (a) i:ie©t^©W^«J^ (b) *^-r0 

[0141011 ir:fett^3tm^^3t5^r 
ig (a) t^<D t^o)miii&m (b) ^^-rs 

[0 1 5 ] 0 1 1 lC*ttS^tm^tft5(5^7 

tg (a) t^(Dtii<r>mi}ieLm (b) $^-r0 
[0161011 i-:fett5)tm^^3^^r 

m (a) t-e® t ^coW:^ttJ^ (b) Si^-r0 
[0 17] 0 11 lC*tt«3tS«»«^r W-f 

ig (a) t't0t^(Dm:h^^ (b) sr^-ra 
[0 18] ^3iteo[>3tD[a^«^7tt-ft^iS<o«ljilc0 

[<?#(0|%^] 

1 . 11. 2 1 -7 n--fe JU. la. 11a. 21a- 
iit«S$K, 2 . 12. 22 - U-tf3t© (^«() , 3 . 

13.2 z-m^yt^n^ imyt^wt) , 4. 2 4-3t« 

|g|ft«^Tl/^, 4a. 4b. 4c. 24a. 24b. 

2 4 c -^tmSlftilK^; 5. 15. 2 5-ffiS^e. 6 
a. 6b. 6c. 16a. 16b. 16c. 26a. 2 

6 b. 2 6 c - tr-^^fitttm^s (mffitftffl#a) , 

7. 17. 2 7 -e^ffffittm^®* 14-)tttm^ 
2 0 - h^y:/. L a -W'-tfit* L s.-tta3t* 
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